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ABSTRACT 



This study examined curricular reform processes at two 
Swedish institutes of technology through a gender perspective, relating them 
to two social theories the reproduction theory of Bourdieu and Passeron and 
the gender contract theory of Yvonne Hirdman. The aim of the reform process 
was to make educational programs in computer engineering more attractive to 
female students. Data were gathered by interviewing academic staff involved 
in the reform process at Linkoping Institute of Technology and Chalmers 
University of Technology and through observations of planning meetings. The 
results point out several obstacles to gender- related reforms, including 
stereotypical conceptions of women '.nd lack of knowledge on gender issues 
among the reformers, the particular position and responsibilities given to 
female reformers, the importance of maintaining the status of a single 
program, the heritage of engineering education as a whole, and che need for 
other reforms (e.g., pedagogical reforms) which are perceived of as 
relatively easy to accomplish, whereas gender reform is both more profound 
and more difficult. It was also found that even if the reformed programs 
managed to increase recruitment of female students, their curricula were not 
perceived by faculty to be especially female- friendly . Seven appendixes 
provide information on the study methodology. (Contains 165 references.) 
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1. Introduction 



What this study is and is not 

This study is about curriculum reform and gender in engineering 
education. It seeks to understand how the present gender concep- 
tions and gender relations in engineering education influence a cur- 
ricular reform with the expressed aim of increasing the percentage 
of female students. 

This study tells one story about two reform teams at two univer- 
sities. It is one of the possible stories that could be told of these re- 
forms. 1 What is special about my story is that it is focused on gen- 
der. I pursue a somewhat lengthy discussion about the concept of 
gender in chapter 2, and it comes to a conclusion that gender is both 
an abstract symbolic category which is used in our perception of the 
world and something that is created and recreated in human inter- 
action. Both these aspects are interwoven in my story and give it its 
focus and its flavour. 

But even when focusing on gender, several different stories could 
be told about the same process. The reformers' own stories might 
well differ from mine. And the story which emerged from the re- 
search process is different from the one which I started to write. In 
the final conclusions there is an underlying conflict perspective, an 
assumption that intentions to change the gender power balance in 
engineering education are bound to meet resistance and lead to con- 
flicts, and results which are particularly illuminated in this perspec- 
tive are elaborated on. From being more tentative, the assumption 
that gender reforms in engineering curriculum are connected to 
gender power relations has gained strength during the research 
process. 

And even when focusing on gender from a conflict perspective, 
the reform processes could have resulted in other kinds of stories. 
An obvious research question would have been to study gender 
power aspects in the changes these reforms brought about for the 
students. I have looked at the results of the reforms only to a slight 
extent, and not at all from the student perspective. Concentrating on 
the academic staff is complicated enough. Because there is a body of 



1 Some others are already published: The official evaluation reports (Wistedt, 
1996 and 1998), and reports from the Chalmers reformers themselves 0ansson, 
1995 and 1998). In addition, there has been a number of newspaper and maga- 
zine articles about the new programmes. 



research on the situation of students - especially female students - in 
engineering education, while gender aspects among the academic 
staff in engineering have been considered to a much lesser degree 
(and not at all in Sweden, except for some studies about female 
graduate students), focusing on this group seemed to be more im- 
portant. 



What this study looks at and how 

In 1993 a state body called the Council for the Renewal of Higher 
Education announced sizeable grants to be allocated to higher edu- 
cation institutions which could present project plans for major re- 
forms in their technical and scientific programmes. The reforms 
should be comprehensive and have the aim of making the education 
more attractive to female students. 

Five universities were chosen to receive a grant, given for three 
years and aimed at financing the planning of the reform, while the 
ordinary running of the programme would be financed by the insti- 
tution. Two of the universities had an ambition to reform the ex- 
tremely male-dominated programme of computer engineering, 
Linkoping Institute of Technology (LiTH) by starting a totally new 
programme, and Chalmers University of Technology, by making 
changes in the present one. 

On both sites those who came to do the reform work were mainly 
members of the academic staff - even if administrators, students and 
representatives from industry were also engaged. This study is 
mainly about the group in Linkoping, their meetings, concerns and 
ideas on gender and reform, and the reformers at Chalmers came to 
be a supplement and a contrast to the Linkoping team. Around the 
reform teams are both the universities, and, farther out, state autho- 
rities which have made the wheel turn. There is a myriad of aspects 
which can be scrutinised. The study has as its point of departure a 
few questions, which can be posed to the empirical data: 

1) How are female students perceived among the reformers? 

2) How do the prevailing gender relations affect the functioning 
of the reform groups? 

3) How do the reformers relate to gender issues in engineering 
education in general? 

4) What are the possibilities and restrictions in the institutional 
context for changing gender relations in engineering educa- 
tion? 



The answers to these questions lend themselves to interpretation 
both in the framework of gender contracts, as formulated by Hird- 
man (1988, 1990, 1992) and in the view on education as reproduc- 
tion, based both on Bourdieu & Passeron (1977) and Lundgren 
(1983). To create an understanding of the reproduction of gender 
contracts in the area of engineering education a combination of the 
two kinds of theories is made in this study. In addition, the theories 
themselves are examined and illuminated, when they are compared 
and combined. 

This choice of basic perspectives can, naturally, be discussed. 
One important objection can be that none of these theoretical frames 
is commonly known as dealing with change. They are primarily cre- 
ated to analyse a certain state of affairs, instead of change processes, 
while the starting point of this study is educational reform. How- 
ever, Hirdman, Bourdieu and Lundgren all actually allow for con- 
stant change in their theories - in the contract negotiations between 
genders as in Hirdman, in changing games about the positioning of 
individuals and institutions as in Bourdieu, and in the shifting bal- 
ance between the two reproductive spheres, as in Lundgren. Thus 
the theoretical frames gave some guidance to looking at change in 
reproduction - which was what could be expected to be seen when 
looking at two gender reform groups in an extremely gender- 
unbalanced educational environment. 

It can also be argued that Hirdman does not particularly refer to 
processes on the level of big institutions, such as universities, and 
that Bourdieu and Lundgren do not talk about gender. However, all 
give quite wide theoretical frames. Hirdman describes different so- 
cietal levels on which gender contracts exist, and curriculum re- 
forms in engineering education have connections to all of them. And 
the circumstance that gender is not mentioned by Bourdieu or 
Lundgren hardly changes the basics of the theory that central tasks 
for the educational system are reproducing the work force, power 
relations, and its own autonomous position with its own traditions - 
where gender relations find space under the domain of power rela- 
tions. (A more detailed argumentation on Bourdieu can be found in 
chapter 5.) 

Combining two theories from two different areas of research can 
be expected to enrich both of them. Gender contract theories may 
benefit from a study where the reproduction of gender relations in 
the area of technology is seen in the light of educational sociology. 
And reproduction theory in educational sociology may benefit from 



the insight that power relations exist and are reproduced by educa- 
tional institutions, not only between social classes, but also between 
men and women. 



Some concepts that are used 

The concepts of gender, gender contract and reproduction are dis- 
cussed in chapters 2 and 3. But some other concepts which are used 
frequently may need an explanation: 

Engineering education in this study refers to the Swedish educa- 
tion of master's level engineers (civilingenjor). There are other, 
shorter, programmes for engineering education as well, and every- 
thing that is said about engineering education in this study cannot 
be applied to them. 

Consequently, engineer refers only to master's level engineers and 
engineering education institution to universities that educate master's 
level engineers. Engineering education institution is used synony- 
mously with university of technology. 

The concept of institution is used in two relevant knowledge ar- 
eas: gender studies and educational sociology. In educational soci- 
ology, especially that pertaining to higher education, an institution 
is synonymous with a university or a polytechnic (or, in the USA, a 
college). In the area of gender studies, particularly in the gender 
contract theory of Hirdman (1988), which is used in my analysis, the 
"institutional level" is used in its wide sociological sense. However, 
for the purposes of this study her usage of "institution" can be seen 
as referring to higher education institutions - even if the denotation 
in the original theory is much larger. 

The terms "university of technology " and" engineering education" are 
used here in a somewhat narrower sense than their normal defini- 
tion. There are some niches at universities of technology, some 
study programmes, where at least the numerical gender relations 
are different from those I refer to. My focus is on computer engi- 
neering and, as far as can be concluded from literature, much of the 
gender and power relations are fairly similar in most of engineering 
education. In the following, I disregard the fact that there is also a 
great deal of variation as to the percentage of females in different 
study programmes in engineering. Apart from chemistry, where 
there has always been a high percentage of women, in particular the 
new, more application-oriented and interdisciplinary programmes 
have attracted female students. This far, most of these programmes 
are small compared with the traditional male-dominated ones. 
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What is normally imparted in these universities of technology I call 
masculine education. As a contrast to that the concept of gender- 
inclusive education is used. The masculinity of the education shows in 
several ways, both as to curriculum content, the organisation of 
studies and the general ethos and values (Seymour & Hewitt, 1997; 
Kvande, 1984, Hacker, 1989). In general it can be said that engi- 
neering education has been and still is created and conducted 
mainly by men, and that it shows several features which are ac- 
cepted and even cherished by male students, but which trouble and 
disadvantage women. This is further elaborated in Chapter 2. Gen- 
der-inclusive education is one where women's preferences, as much 
as is known about them, are taken into account. Typically this has 
included broadening the curriculum content outside narrowly tech- 
nical areas, changing teaching methods towards more collaboration 
and dialogue, and paying attention to the social situation of the fe- 
male students in the male-dominated environment. Gender- 
inclusive education is the term appearing to an increasing extent in- 
ternationally, but the groups which are studied here themselves use 
the concepts that can be translated to female-friendly education. That is 
why the concept of female-friendly education is used as a synonym 
to gender-inclusive education when describing and analysing the 
reform processes themselves. 



Introduction to the rest of the book 

The book starts with a brief review of engineering education in 
Sweden in Chapter 2, and especially the situation of female engi- 
neering students, to make the reader acquainted with the cultural 
context in which this study was made. 

After presenting the context, the glasses through which it is seen 
in this study have to be presented. Thus, chapter 3 introduces the 
concepts of gender and gender contracts, and chapter 4 gives three 
lengthy examples of gender contracts on different levels from rele- 
vant areas: 1) gendered interaction patterns and power relations in 
organisations as an example from the institutional level; 2) the gen- 
der identity of academic and engineering women as an example 
from the individual level and 3) the prevailing conceptions of tech- 
nology as masculine as an example from the cultural overlay level. 

Chapter 5 introduces the educational sphere and the concepts of 
reproduction and reform. It begins with the idea of education as re- 
production as it is presented by Bourdieu & Passeron (1977), and 
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elaborates one aspect of it specifically: the autonomy of the educa- 
tional system and what it means for centrally initiated reforms. 

My acquaintance with the reform groups is described in Chapter 
6, about the research method. Besides the descriptions of how I col- 
lected information about them and of some problematics related to 
interviewing, this chapter also recounts my wanderings to and from 
the grounded theory method in the data analysis phase. 

Chapters 7 to 13 form the empirical part of the study. Chapter 7 
functions as a prologue, recounting the history behind the state 
grants which initiated the reform work. 

After an introduction in Chapter 8, Chapters 9 to 11 focus on the 
reformers and their work. In Chapter 9 the ideas of individual re- 
formers about female students are examined. Chapter 10 looks at 
which interaction patterns, interests and shortcomings affected the 
day-to-day work of the teams. Chapter 11 takes a view of the context 
from the teams' perspective - what both implicit and explicit restric- 
tions were made to their work and what role the institutional lead- 
ership played in the process. These three chapters should actually be 
read in parallel and form the core of the study. 

Chapters 12 and 13 give an account of what finally became of the 
efforts of the reform teams. They are not written from the perspec- 
tive of the students, but mirror the teachers' views on the pro- 
grammes, on their female students and the institutional reception of 
the reforms. 

In Chapter 14 the analyses, grounded on the empirical data, are 
discussed in the light of the concepts presented in the beginning of 
the book and related to other research on engineering education. 
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2. Engineering education in a gender 
perspective 

This chapter aims to give a reasonably thorough description of the 
history of, mainly, Swedish engineering education, and its present 
practices and ideals, to make the cultural context of the two reform 
projects understandable. As the gender aspects of those projects are 
the object of study, even this chapter looks at engineering education 
with gendered eyes, giving examples of the masculinity of the edu- 
cation and the position of women therein. 

A short historical background begins the chapter, as much of 
what are the traditions of engineering education today seems to 
have already been grounded a hundred years ago, when engineers 
became an important professional group in the society. Most of the 
chapter presents and discusses recent research on women in engi- 
neering education, to give an impression of how the educational en- 
vironment looks from women's viewpoint and how it affects them. 
Finally, some accounts of, and reflections on, change in engineering 
education to promote women are presented. 

What is a Swedish "civilingenjor" 

The Swedish title for a master's level engineer, "civilingenjor" has 
carried and still carries status. To date being a "civilingenjor" has 
meant having gone through a tough educational programme, been 
drilled in Mathematics, having a solid all-round technical knowl- 
edge, and specialist knowledge in one of the fields of engineering. In 
contrast, economics, social science and humanities have a very mar- 
ginal position in the education. Fifty percent of the leaders of major 
industrial companies both in 1930 and in 1980 were master's level 
engineers (Berner, 1992). 

Engineering education is still regarded as educating an elite - 
even if much of it is also mass education of a white collar work force 
in technical industry. The programmes send out an image of being 
tough, requiring both intelligence and commitment, but leading to 
good jobs. They are not described as being "fun" or promoting per- 
sonal growth, but as being an ordeal you need to endure to get the 
knowledge which will set you on the road towards a rewarding ca- 
reer. Among engineering educators elitist thinking can be de-tected, 
for example, by reading student and faculty magazines, and the pro- 
fessional magazine of the engineering association. Even if the vast 
number of engineers educated today in itself indicates that it is not a 
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